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payo; The author reviews priefly the pubiished data on the strong 

effect of even very snall amounts of impurities on the recovery 
(relaxation) in metals and alloys during annealing. The data are 

used to show that impurities affect changes of physical properties 

chiefly by interaction with crystal defects: by deformation of 
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Dislocations and mechanical properties of crystals, New York, y ; 


card 1/2 a 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928630009-4" 


"APPROVED FOR RELEASE: 08/31/2001 EEN RDESS: 00513R000928630009- Bs 


TNS SIRE Es Coe Sao SaaS EF: These kes ASF BRED aR ee 


ms 
the “echanisn of 
_ 8/601 


7 c 
oe GQ poo Discussion D207/030 3 94 990/013/009/017 
ae ce Omas the 
Thomas, Phil. ‘Mao: ut$ing g, de tet fain ce R. N 
SUBNIDOnp, 06, (i959). Metals, 87, "42g 2, Nichoi~ 
aL LED: Septenber ts, Wes ie a; (1959), 
Card 2/2 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928630009-4" 


"APPROVE 
ap D FOR REL 
— iain EASE: 
ERS avid eae re 
ta afl es TA-RDP86-00513R000 
a ee 928630009 
-4 


BADR 
wanaeeat es 


36378 | 
3/601 1 /000/013/010/0"7 


p207 p302 
60 
AUTHOR + parikovy zt. N- 
pLELs + investigating sne kinet f vecrystallizet+oP in tenm- 
: pering of guc cned iron mium alloy 


SOURCE: AkadenLy® nauk uxray ins! Koy+ RSR- insty tut metarofy 2 
a : 


yy Sdot ik nauchny kh pabot, N0- _ 1961. vyoprosy fi- 
gixd metallov 1 veralroveaenty®. 404-105 


QEXt: jhe guthor aescrives qa study of rT 


quenched jron-cnromium alloys +aining 6295 
si and 0.07% 1 > results were reported first at the conference 
j allogreP n epropet sk 1 1958 samples 
n Wa fron og, Their snitial 
te recry salli ation, 
is) muc 
ini 


APPROV Sere ee 
ED FOR RELEASE: 08/31/20 sian 
01 


CIA-RD | 
P86-00513R000928630009-4' 


: Seema al ag eie Toe. 
22 Epo se Heese ES TSE cf 
ater Red St See a 


: - - 13R000928630009-4 
“BEPROVED FOR REFEASE: he a Meh ao seeded ee ee Pa peat Zt Seu i 


Tone ad 


S/6 ee /000/013/010/017 
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of crystallization was, however, the same for quenched and deformed 
Samples. The higher stability of the hardened state in the quen- 
ched alloy was due to the lower defect density in it, compared 
with the plastically deformed alloy. here are 1 figure and 8 re- 
ferences: 7 Soviet-bloc and 1 non-Soviet-bloc. 


SUBMITTED: January 25, 1960 


Card 2/2 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928630009-4" 


BEPROVED FOR RELEASE: 08/31/2001 EE RDESO: 00513R000928630009- 4 


RUSSEL Eon 6B SLES EEE SO eR DPD Cada RLS LIER SER Sa 
: p.fer 
VSTYENKO, DeP®* of 
‘ toy LARIKOV, BoM! x 4 transfornge reap ‘Ol 
BYKHOVSKTY» Ae tS at gn the oe Po 284-2 86 
Mechanism of hie Kri sotaniografi a akademiy4 sel’ sko- 
p_dichiorobenze an USSR. 3 Urrainsk?y 
ki 
pallofizi ne) 
. Institut me nauk. m) (Benze 

i onyaystvennyen 08 n nd e equilibrium rowth) 


(phase Tule 2 ov stals--6 


ay - 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928630009-4" 


"APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R000928630009-4 


ZASIMCHUK, Ye.E, [Zasymchuk, IE,E.]; LARIKOV, LN. 


Kinetics of the growth and coaguletion of phases formed during 
aging in a nickel - titanium alloy. Ukr. fiz. zhur, 6 nc,4: 
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1. Institut metallofiziki AN USSR, g. Kiyev. 
(Nickel-titaniun alloys) 
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5/180/62/000/003/010/016 


E111/E152 : 
on AUTHORS; Zasimchuk, Ye.E., Kurdyumoy, G.V., and Larikoy L.N. . 
(Kiyev) ae 
TITLE: Influence of aluminium and ti 


of growth of recrystallization nu 
nickel and nichrome 


PERIODICAL: Akademiya nauk SSSR, Izvestiya. Otdeleniye 


: tekhnicheskikh nauk, Metallurgiya i toplivo, 
“ no.3, 1962, 85-87 


TEXT: The effect of 0-16.6 BASS AD ana 0-12, 
present Separately, on the linear rate of growth of 
recrystallization nuclei in 80% deforme 


Specimens, was studied, Recrystallizati 
at 200-800 °c wi 


5 % at. Ti, 


y the X-ray method using Cr radiation 
(Ref.5: Zasimchuk, Ye.E., Larikov, L.N. 
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Redan a 5/180/62/000/003/010/016 
Infl & of ees 
niluencs of aluminium and titanium E111/E152 


§-atom for pure nickel to 82 +3 when 
1 % at. Al, and to 88 + 3 when 1 % 


the effect of the precipitation of the 


Larikov, L.N. Izd. AN USSR, no.1l, 1960, 61). . 
There are 2 figures and 1 table. : 


SUBMITTED: March 28, 1961 
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p251/D308: 
beans Larikov» L.N., and gasymchuk y Ye.E. 
eae | : 
OUTLE: Investiga ing the kinetic of primary reorystallization 


tL 
in iron and nickel of nigh-degree purity 


- PERIODICAL: Akademiya nauk Ukrayins'koyi RSR- Dopovidis no» 4% 
1962, 711 - 115 


The principal impurities in the iron were C, Mn and si and also tra- 
ces of Ni, Mo, and Cue The principal impurities in the carbonyl 
nickel were Cys Fe, S» Cu, i 

ana deformed py 80 # compression at room temperatures: 

. ing was carried out in the temperature range 240 - 370°C from 2 
Gara 1/2. ; . ; 


4 

¢ 
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gesynchuk, 0.5., and Lerixovy elle 


srowth vate of recrystallization sites in 


PURICDICAL: vUkrayins'kyy fizychnyy zhurnal, v. 7, no. 2, 1962, 

202 - 204 
“ENT: The temperature dependence was studied of the linear growth 
vate of recrystallization in niobium (94.997 % vure), deformed oy 
94 %) by uniaxial compression at room semperature. The specimens 
were heated in evacuated quartz containers; the temperature varied 
between 960 and 1080°9C. The recrystailization rate was measured by 
the time t, after which the first visible recrystallization sites 
(of size L) appeared. In the references it was shown that + is main- 
ly determined (in very deformed metals), by the linear growth rate, 
G. X-ray pictures of the specimens were taken. A figure snovs the 
microstructure of niobiwn, tempered for 1 nour at a temperature of 
1005°G. Another figure shows the graph 1gG versus 1/2. whe depen- 
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Linear growth rate of... D29G/D302 


dence is practically linear and can be described by the equation: 


cette m\ . 1916.07. 130000 + 10000 
G = G exp (-Q,/RT) = 10'-exp(~ at ) 


em/sec. 


The large values of G. and Q@ ere noted; they are anparently cue to 


fe) 

the presence of impurities. A similar effect was observed by ovtner 

investigators in aluminum and also in nickel. The obtained results 

were compared with the results of L.I. Lysak, and L.V. Tykhonov vA 

(Ref. 5: Pytannya fizyky meteliv ta metaloznavstva, Vyd-vo AS Ukr- 

RSR, Kyyiv, 1958, p. 20), concerning tempering of niopniun. Of sig- 

nificance is a considerable decrease in the hardness of very defor- 

a (at room temperature) niobium, aged at 650 - 950°C berore reery~ 
tallization. Where are 2 figures and 6 references: 4 Soviet—-bloc 

Ena 2 non-Soviet—blioc. the references to the Pnglish-lensuaezse 

ications read as follows; W. Anderson, K.#. Mehl, Trans. : 

7140, 1945; w.E. Tietz, R.A. Anderson, J.¥. Dorn, Trans. AiM, 

927, 1949. 

ASSOCIATION: Instytut metalofizyky AN URSK (Institute of Physics of 

: Metals of the AS UkrR5R), Kyyiv 
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AUTHORS: Dubovyts'tia, W. v 
and vetrov, fu. 


+» Zasymchuk, 0, L., Larikov, L. N. 
7 a as: 


fifi: + <x ray methods for ‘the investigation of the Kinetics 
or growth of recrystallization centers 


PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 7, no. 16, 1962, 
1134-1136 ae 


LekT: Po determine m0re accurately the dimensions of recrystalli- y 
zation centers corresponding to the appearance of 'punches', thin W 
(0.05 mm) carbonyl Wi foils (99.9955 Wi) were studied by electron 
microscopy, after Which x ray vhotograyhs at Cu xX wavelength were 


taken. Appearance of centers with maximum dimension IL = 2 407% ch 
after annealing during 15 min at 520°° corresponds to the appear- 
"ance of first 'punches' on x ray yhotograpns. Centers With L = 


7x 1074 cM correspond to very large quantities 0 

to disappearance of the continuous line bac! 
—-Tigure, 
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ASSUCIATION: Instytut wetalofizyky aN URSR, m. Kyyiv (Institute 
of Hetal Physics, AS UXrOSR, Kiev) 


SUBAI@@WD: JTuly 4, 1962 


~~: 


Card 2/2 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928630009-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928630009-4 


1S Eola SESE Poe sag LU Ra a Sag Re tae See ES AK EES ES Gt Pe RL AE CRSA HE COR Ne LEO oa 


LARIKOV, L.Ne3 ZASIMCHUK, Yo.E. [Zasymctnik, 0.5. ] 
ae—_—oao . 


= alum additives on the rate of grain — 
Effect ¢ jsolybdemm and tantalum H1241 W162. p> 
growth .n nickel. Ukr.fizezhure 7 noo11#1237-1241 (MIRA 15:12) 


Kiyeve : 
Institut metallofiziki AN UkrSSR, © 
= " (Hickel—Hetallurey): LOrgetallsetition) 
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AOO4/AL27 


oy PTTLES "Composition vs- weakening rate” diagrams and their use in the phys- , 
, » 4eo-chemi gal analysis of metallic systems ° a 


nauchnykh rabot. no- 15. Kiev, 1962. Voprosy fiziki metallov Bg 
metallovedeniya, 131 - 136 at | ; 


SOURCE: | Akademiya nauk Ukrayins'koyi RSR. Instytut metalofyzyky - sbornik 


oe EXT: This paper was read by: the author at the Vaesoyuznoye ‘soveshchaniye ~* 
Ae po “piziko-Khimicheskom analizu (Al1-Union Conference on physico-Chemical Analy= >. 
IT) sis) taking place in Moscow in 1960. The author compares various "gomposition vs- 
oo reerystallization time" diagrams, P ticularly -those plotted by V-1- ‘Ivyeronova ~~ 
lige (Ve Iveronova, G.5S.- Zndanov: Ren genografiya v: primenenii k issledovaniyu ma- : ee 
oe  gerialov ~ Application of Roentgenography in the Testing of Materials, ONTI, 7 
ee 19365 ‘Ps 369; vV.I. Tveronova’ primeneniye rentgenovskikh juchey k issledovaniyu . 
 materialov > Application of x-rays in the Testing of Materials. Mashgiz, 1949, | 
34) and points out a number of inaccuracies in these diagrams. He stresses the — 
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~ AUTHORS:'° Zasimchuk, Ye.E., Larikov, L.N. 


TITLE: — Investigating the temperature and concentration dependence of the 
: - effect of chromium and molybdenum on the growth rate of recrystalli- 
zation nuclei in nickel . ; ; 


4 SOURCKE.:..).: Akademiya nauk Ukrayins'koyi RSR. . Instytut metalofyzyky. Sbornik ___. 
, nauchnykh rabot. no. 15. Kiev, 1962. Voprosy fiziki metallov.i ~ 
_metallovedeniya, 147 - 151 ne . 


~ : TEXT: The results of the present work of investigating binary nickel alloys 
> with chromium and molybdenum, containing up to 28 atomic % Cr and up to 20.6 ato- 
' mic % Mo were presented at the VI Vsesoyuznoye soveshchaniye po primeneniyu rent- 
. | genovskikh luchey k issledovaniyu materialov (VI All-Union Conference on-the Ap- 
_ plication of x-rays in the Testing of Materials) convened at Leningrad from June 
- 23 to 28, 1958. Most of the alloys tested belonged to the range of homogeneous 
solid solutions. Only alloys containing 17.3 atomic % and 20.6 atomic % Mo had a 
’ biphase structure in the annealed state. The measure of the recrystallization 


i 
i 
4 
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. rate at a given temperature T was time &, necessary for the origination and 
_1} growth of the first recrystallization nuclei up to dimension L. The results of 
-. the present investigation show that, within the tested temperature and annealing- 
’ «time range, all alloys are eupiece to the ordinary exponential function: 


(2) 

,... The values of constants in this equation expressing the temperature dependence of 
a ‘the linear growth rate of the recrystallization nuclei for the alloys tested are 

‘.; given in a table. The authors emphasize the strong effect of small additions of : 

a”. ' chromium and molybdenum. on the temperature dependence of magnitude G. With high- 
° er Crand Mo-contents only comparatively insignificant changes are observed both 
¢ in the ‘growth rate of the recrystallization nuclei and in ite Ranperstive depen- 

1, dence. There are 2 figures and 2 tables. 


SUBMITTED: May 6, 1961 
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Tikhonov, Le Voz Trofilov, Ve to} Chuistov, Ke Ve 


Physical bases ef the strength and ductility of metals (Fiz icheskiye osnory® 

ree prochnosti 3 plastichnosti metallov) xoscon, Metellurgizdat, 1963. 321 Pe 

4llus., biblio. Errata slip inserted. 4250 copies printed. Editor of the 
publishing houses Yee Ne Periin; Technical editors Le Vv, Dobuzhinskeya; 
Bindery artists Yu. Me Vashchenko 
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' gopiIc TAGS: - strength of metels, ductility, crystal lattice, dislocations, metal 
> failure, strain hardening, solid solution, microstress, lattice defect, plastic 
- gtrain, relaxation, polygonization, recrystallization, grain gronth . 
PURPCSE AND COVERAGE: This collection of articles is intended for sesentific — 
personnel and for engineers and metals physicistes it also may be useful to stve, 
hine~building vuzese The results of study of 


- Acnts at metallurgical and mac 
; crystal-lettice amperfections and the dislocation theory of metal failure are 
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presented, Contemporary concepts of the nature and mechanism of different weak= 
ening processes in metals are expounced, es well gs presenteday thinking concer= 
ning the effect of impurities on the kinetics of the weakening processes. The 
‘articles in this collection are principally the original results of research 
- performed in recent years at the Institut Metullofiziki AN USSR, 


TABLE OF CONTBNTS: 


- Foreword « = 4 . 

Se. I. Crystal-lattice imperfectiors 
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2. Imperfections in crystal structurc and strain hardening in the case of the 
dissociation of solid solutions (Ye. N. Nesterenko, Ke Ve Cluistov) = ~ 48 

3. Behavior of defects in the crystal structure in metals during heat treatment | [ia 
and their effect on physical properties (I. Yas Dekhtyar) = « 71 1 7 

Sec. IIe Methods of investigating crystal-lattice imparfections c 

1. Bases of the theory of the radiogravhic method of investigating crystal defects | 
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' 3- Determination of elastic distortions (or microstresses) and dimensions of 
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he Other methods of studying lattice defects (S. I. Certsriken, Ne Ne Novikov, 
Sec. III. Plastic strain and the failure of metals 
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’ | AUTHOR: Larikoy, L, N.; Zasimchuk, Ye, E, 


* iwi cee nll Saietudhter Hotei 


: TITLE: Kinetics of the collective recrystallization of pure nickel and of nickel with 
tantalum and molybdenum admixtures oe 


‘SOURCE: AN SSSR. Institut metallurgii, Issledovaniya po zharoprochny*m Splavam, v, 
- 10, 1963, 190-193 

‘ TOPIC TAGS: metal recrystallization, alloy recrystallization, nickel, tantalum, 

: molybdenum, nicke} alloy, tantalum containing alloy, molybdenum Containing alloy 


ABSTRACT; Under uniform annealing conditions, the grains of metals with admixtures 
, are generally smalier than in pure metals, 


However, quantitative data on the influence of © 
. admixtures on the rate of grain growth are still limited. The authors have investigated 
; the influence of Small admixtures (1%) of tantal 


ctivation energy of nickel self- a 
: diffusion (26 Cal/g + atom), and the grain a8 shown in the Enclosure, 
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Fig. 1. Distribution of grain size in pure Ni at 610°C, 


Duration of annealing: 1-2 min,; 2-30 min, ; 8-2 hrs, ; 4-7 hre 
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me Molybdenum admixtures significantly delay the growth rate of nickel grains, while tantalum 
; has an even greater effect on this process. Both of these metals (molybdenum and tantalum) 
i influence grain growth in the same way. Orig. art. has: 3 figures, : 
' ASSOCIATION; Institut metallurgii AN SSSR (Metallurgical Institute AN SSSR) 
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GERTSRIKEN, S.D. [deceased]; LARIKOV, L.N.5 NOVIKOV, N.N. [Novykov, M.M.] 


Volume changes in low-temperature phase transitions in nichrome, 
Ukr. fiz. zhur. 8 no.42494-496 Ap 163. (MIRA 16:8) 


1. Institut metallofiziki AN UkrSSR i Gosudarstvennyy universitet 
im, Shevchenko, Kiyev. 
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: akon: ‘after etching with HNO, + HF. -A linear Inverse relationship 
WAS. ‘gbtalhad In-both cases between the logarithm of the growth In recrystalliza- 
tion. centers and the reciprocal of the absolute temperature: G = Gp exp (=O¢/8T} 
e.G,° 16 .and 10!5 cm/sec. for Nb and W, respectively, and Q ts 120-180 
kéeal Jgsatom ~The microhardness of tungsten was also measured for ifferent 
anneal ing temperatures, and found to decrease sharply at 1200C. Comparison show- 
ed that nioblum Js weakened prior to recrystallization, while tungsten is weakened 
during recrystall:zation. Niobium Is thus deformed at relatively lower tempera- 
. tures in relation to the melting point. Origs art. has: 4 figures and 6 forme 
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“Hoscow, jizd-vo Nauka, 


rysta) lattice, atom nobility, grain. ‘boundary, cobalt iron alloy, 
me 


T. of: ‘the erg Janrice. ype c on: ‘the: ‘diffusion ‘parameters 

Jong th oan ohamndary was studied using different methods to determine the 

“diffusion boundary coefficients. The particular interest of this work was the In- 
‘of’ the.crystal lattice type on the mobi] ity of cobalt atoms along the 
undarles of Co-Fe alloys. Cobalt diffusion In alloys with 12. 58 wt.% and 


: 5 6: awt % Fe was_studls ed at 560-725C. Measurements of the volume diffusion co- 
obalt In: the'a and Y-ph “Co=Fe/alloy showed: that in a body- _ 


fusion 1s.'sig cantly faster than In a closely ; 
vs diffusion ‘coefficients determined by 


CT. 
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id-Levin wera used for compa 

lo diffuston was determined. Exper!menta 

coefficients depend Jess on the crystal lattice type than on the mobility of 
atoms. The speed of certaln weakening processes connected with atom=mobi lity In 
\ the body-and along the grain boundary was studied in the cobalt alloys with dif- 

erent stal. lattices. The Kinetics of recrystallization and of the contraction, 

| of X-ray Interference lines was also followed. The differences noted In the pro- : 
|} perties are explained by the fact that the rate of growth of the recrystallization 

centers is linked with the atom mobility along the grain boundary, while the 

speed of the X-ray Interference lines contraction Is tied to atom mobility In the 

b “Orig. art. has: ..4 figures, 4 formulas.and 4. tables. 
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ITLE: Th » kinetics ‘at the e heterogeneot 
‘ beryllium in nickei . ae fe 
no. Ab 1964, 385-388 


metallov i meteliovedeniye, v. 18, 


TAGS: beryllium, ee eis cpeene cus: ‘disintegration, homogeneous 


kinetics, cell tenia 


ISTRACT ased on the results of ‘thes authora;” ‘the kinetics of the heteroge- 
isintegration of a supersaturated ‘solid solution in an Ni alloy with 1.92 | 


Web Be prepared in an induction furnace were investigated, Optical analysis and 
n electron microscope were applied. The kinetics of the heterogeneous disinte- 
Fatlon were se sae in a diagram mEvOnmOS to the equation: 


x transforma? | se - i 3 ste) 


ee ee a 


A . 
PPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928630009-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928630009-4 


Disintegration is ontrolled. byt the diffusion of the aiofis of the alloying elements 
ontained in the precipitating phase. The evaluation of the linear rate 
h of eutectoid-type ceils which are composed of alternate lamina of the 
: recipitating phase and the depleted matrix was carried out with a view to the 
effect of the length of isothermal annealing on the maximum size of the celis in 
' direction of their growth. At the initial stage, the heterogeneous disintegra- 
ion is accompanied by homogeneous disintegration contrary to the processes in 
alloys. where the heterogenous disintegration sets in.50 hours after the 
ning of annealing at 800C. All experimental data coincided with the work 
“of other authors. The contribution of N,N, Buynov is es Orig. art. 
hast. 3- figures , 6 equations, and i table 
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ographie and X- : perature at which the initial 
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acteristic for recrystallization and for polygonization--the tempera- 
re hich interference spots narrow by 25%, In Ni compressed by 80% the in- 
tia em nuclel appear at 280 C and X-ray interference lines narrow by 20%. 6 
The findings of the authors stand in good agreement with other papers. Orig, 
1a8: 3 figures. ae 
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crystallization, recrystallization kinetics, erystal grovth, erys- 
, nickel, nickel base alloy, electron microscopy, retarded crystal 


‘microscope study of the kinetics of the growth of a7, 
“{¢ 


lectron‘microstope {transmission nethod)- was’ used $6 investigate | 

era ‘OF recrystallization centers of vacuum-remelted|tarbonyl nickel | 

(99.994) kel-base alloy containing 5% by weight of aluminum, scrofa by 
rolling by ~97%. The time of formation of the first recrystallization centérs is / 


negligible as compared with the time of their growth to visible dimensions, while 


‘the rate of growth of freely growing centers proved to be constant in time even 
with small dimensions of the centers {less than 1 micron). Ad@ition of Al to 
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3; “Investigation of structural changes with a biphasic decomposition ethos 
in Ni- Be. alloys ; 
netitu zikiy: Sbornik nauchnykh.trudov, no. 19, 
i metailov. 1 jretallovedeniya (Problems in the physics of ac- 
taliurgy)., 1484154 ce 7 co 
biphasic composition, work hardening,. cell distance, nickel alloy, 
lloy ‘structure, heterogeneous decomposition, alloy hardness, 


ABSTRACT: The-authors discuss the structural changes occurring during biphasic 
decomposition in 8 x.6 x 2 mm specimens of Ni (99.99%) with 1.92% Be prepared in 
‘y ‘vacuum furnace, The initial stages of the decomposition pro- 
ed solid solutions of Be in Ni are characterized by an ap- 
ing of the specimens ane Ee 1-of the Enclosure). At ele- 
': 


‘maximum ¥ork-hardening|?s° induced by.shorter holding periods 
és of the transformed volume. The interlaminar ceil distance 
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Western and. Soviet papers concerned with 
of reerystallization, 


"However, microstructural 
desired degree of deformation in the 
Another possible method involves the use of se- 
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X-ray examination is suitable for a quanti- 


me or £ the ~ nuclei is 
formation. of undistorted crystal cl aying a length L leads 
£.'spots on the Debye lines as "pinholes? ‘The value of L 
cted by the geometric. conditions ander which the X-ray pictures 
nsity of ‘pinholes depends largely on the size of the nuclei 
on, Annealing time and temperature are decisive factors in the 


9rmation of these nuclei (see Fig, 1 of the Enclosure), Orig. art. has: 
1 table and 6 formulas. — _ 
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TITLE: Investigation of the Uisfuslonot Sel’ in the system MAM 


} Vv 
SOURCE: AN UkrSspr, Podvizhnost! atomov y kristallicheskoy reshetke Mobility of 
atoms in crystal lattice), Kiev, Izd—yo Naukova dumka, 1965, 75-79 


TOPIC TAGS: nickel alloy, aluninun alloy, titanium alloy, metal diffusion ) Mehel 


ABSTRACT: The rate of diffusion of wi in the system YMA ytd vas 


Studied, The alloys were Prepared in an induction furnace. The Composition of the 
alloys, determined by means of chemical and x-ray analysis » Was found to be in good 
agreement with the results of A, Taylor and R, We Floyd (J, Inst, Metals, 1952, 80, 
577). The diffusion coefficient was determined with the formila of P, L. Gruzin 
(DAN SSSR, 1952, 66, 289), Ce he 


of tho residual activity N at a depth x. The experimental results are presented in 
&raphs and tables (see Pig, 1). F-Ni AD was also determined 


: 4tgat’ ye as 
where D is the diffusion coefficient, te & is the Slope of the curve log N vs x2 || ie Oe 
Caf 1/2 
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Fig. 1. Temperature dependence of the alloy 
diffusion coefficients, 
1 - Ni,T4; 2- Ni,Al; 3 - 5% Ti; 
4.~- 15% Tis 5 ~ 10% Ti. 


by x-ray methods. From a comparison of diffusion and x-ray data for the system 
v -Ni,Al, it is concluded that there exists a qualitative correspondence between 


the mobility and long-range order of the atoms of the principal mtal. Orig. art. 
has: 1 table,2 figures, and 1 equation, ; 
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parameters governing the gener- 
ured. The growth of these centers is 
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Orig. art. has: 12 figures and 1 table. 
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TREAT. cold worked metal, metal Pecoveny: metal recrystallization 


fect of or annealing on the course 25t recrystallization 
~. Single-crystal "and polyerystalline copper ‘and nickel’ *$ere 


age te Sep von by: rolling) Oy pis htly (4—7% reduction by 
MoS! Nbyvhna W |W single crystals we ersrmea only lightiy. The preanneal- 
deformed Cu single crystals was done at 470—750C (bO0C for nickel) 
-feerysteallization. apfealing at 9600. (600C-for nickel); for heavily deformed 
ingle crystals, the ¢co}fesponding temperatures: were. : 100150. and 170 (100—200 . __ 


etal and: polycrystalline. Cu. and: Wi nad ‘no effect on the: 
In lightly deformed’ single crystals and polycrystals 
the latter after a very small aeformettoa) the recovery caused by 
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preannealing elayed. or in some cases ‘conpletely: inhibited: ‘subsequent recrystalli-. 
the delay or inhibition of the recrystallization of the investigated metals 
a5: found to be associated not with vacancies recovery but with grain polygonization. 
Bingle crystals of metals with a bee lattice (Mo, Nb, and W), after. deformation of 


0% “or more in the plane of easy slip, exhibited no recrystallization with subse- 
iéaiing because of the polygonization and sranht ty of the polygonized 


z Orig.: art. has:i- 3 eae and i tables 3 . 
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ictural- method, recrystallization, recrystalliza- 


avestructural method -was-used-tostudy the rates of 
allization centers as functions of the annealing 
: ; kinetics of the change in the recrystallized area 
at. annealing tempe and 780° ¢ (42° in each case) for car- 
‘ bonyl nickel (99.99%), 4.9 an Formed. The relationships be- 
-4 tween the maximum size of the centers for 5.8% deformation indicate 
constant rate. In the temperature 


‘that the recrystallization centers increase at a 
studied the relationship between the rate of growth of the recrystallization 


eenters (G) and the temperature is described by the simple exponential law 
Omdjex9(—QeIRT) @ 
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TOPTO: ‘TAGS: ‘aluminum, ‘single: crystal, Young modulus, crystal lattice. 
structure, ‘temperature: dependence, vibration: damping 


nberfections. on the Y6ung's modulus and damping ‘decre 
Gal-single crystals\"of 99.99. per cent_pure’ aluminum, 100 mm long 
and ‘5mm in. diameter, grown by the Bridgman method. The temperature 
{dependence of these parameters in different structural states was 
- }meapured” by a resonance method (L. G. Polotskiy and V. F. Taborov, 
|Zav. ‘lab.. v. 8, 986, 1957) in the same sample. The results show that 
: leven. ‘An well annealed single crystals of aluminum Young! = modulus is 


“The Suthers: nvestigated the influence of crystal structure 
mn it of cylin- . 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928630009-4" 


: FBEPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000928630009-4 


Eo ea! CSET RHE 


Mite Susie FSS rae Sie eee 


Le GBB0-668 8 ose Ee pte 
“ACCESSION NR: APSOI9B34. 3) 
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... intératomic. binding forces at. temperatures exceeding half the melting! 

"temperature. At relatively ow temperatures, the damping decrement 
-@epends little on the perfection of: the sample structure and on the |; 
-"; amplitude of. the strain. With increasing temperature,.the decrement : 

‘' begins .to depend strongly on the amplitude and the amplitude-inde- 

ipendent part of the damping decrement begins to depend on the 
structure. Orig. art. has: 2 figures... : 
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-| SOURCE: Fizika metalloy i metallovedeniye, v, 21, no. 5, 1966, 797-799 


TOPIC TAGS: netallurgic research, neutron irradiation, metal crystal, aluminun, 
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ABSTRACT: The effect of annealing on ¢ 


crystals of Al, Cu, and Mo was studied. 
of microhardness measur 


Voprosy fiziki 

netallov i metallovedeniya, No. 11, Kiyev, Iza. str. 150), and V. P. 

Vertebnyy, M. F. Vlasov, V. Y. Kolotyy, A. H, and M. V. Pasechnik (Atomnayal__ 

.| Snergiya, 1962, 12, 4, 304), results are presented graphically (see 

"| Pig. 1), showing that none of i iat i : 8 investigated undergoes 

“| recrystallization. effect of neutron irradia- 
tion on the single orystals of Al, & reorystallization process! — 
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Fig. 1. Change in the microhardness of irradiated single ‘crystals of 
Al, Cu, and Mo as a function of the annealing temperature. 
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TITLE: Structural changes produced by oxidation of chromium-yttrium alloys 


SOURCE: AN UkrSSR. Struktura metallicheskikh splavov (Structure of metal alloys), 


Kiev, Izd-vo Naukova dumka, 1966, 99-104 


TOPIC TAGS: , chromium yttrium alloy, metal oxidation, alloy structure, alloy oxidation 
Take ,oxidation kinetics 

ABSTRACT: The oxidation behavior at 1100--1450c of 99.9%-pure chromium and 

chromiun-yttrium alloys containing 0.5, 1.0 or 2.0% yttri 


oxidation rate of all the alloys tested, especially that of the alloy containing 0.5%" 
yttrium (see Fig. 1),.was much lower than that of pure chromium. On all the alloys 
tested, a dense tightly adhering oxide layer was formed, while the oxide layer on 
pure chromium easily peeled off. In pure chromium, a certain quantity of chromium 
oxides and nitrides was formed to a depth of 650 » in a metal oxidized at 1450C for - 
9 hr. In chrom un-yttrium alloys, the amount of chromium oxides was much smaller = 


thie tt 
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' Fig. 1. Dependence of the penetration depth 
_of oxides upon the yttrium concentration 


“1 —1450¢ for 9 hr; 2—=1400C for 20 hr; 
-3 =1350C for 30 hr. 
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-{ and the nitrides were absent altogether. The penetration of oxygen and nitrogen 
into pure chromium proceeds mostly along the grain boundaries. This was not 
observed in the chromium-yttrium alloys. It‘is believed that yttrium improves the 

! oxidation resistance of chromium aes by a refining effect. Orig. art. 
bes} .5 figures. 
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SOURCEY:-- AN SSSR. Institut metallurgid4, Svoystva 4 primeneniye charoprochnykh . 
splavov (Properties and application of heat resistant alloys). Moscow, Izd-vo Nauka, 


TORIC2AGS: metal softening, refractory metal, electron radiation 


ABSTRACT: ‘The article gives the results of a study of the kinetics and mechanism of 
the softening of deformed single crystals of rhenium, tungsten, and molybdenum. ‘the 
Single-crystals, obtained by the electron radiation method, were deformed by rolling 
wailong the slip planes. Rhenium and molybdenum were rolled at room temperature, and 
itungsten. at a temperature of approximately 200°C. Rhenium and tungsten wore annealed 
lat temperatures of 2100 + 20° and 1600 + 10° (W), and molybdenum at 1070 + 5°C, ‘the 
33| Softening of the crystals during annealing was estimated by the change in the 
; |Miexohardness. Based on the experimental data, a figure shows the dependence of the 
microhardness of rhenium, tungsten and molybdenum on the duration of isothermal 
_|jamnealing, ‘The difference in the behavior of rhenium and the other refractory metals 
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‘{eannot be connected with differences in the melting points, since the melting point of | 
‘Fheniun is intermediate between the melting points of moiybdenum and tungsten. ‘The 
mechanism of the softening of deformed crystals is determined to a significant degree 
_jby the type of their crystal lattice, In the softening of metals with a densely 
packed lattice, recrystallization Plays a large role. Motals with a body~centered 
cubic lattice are weakened to a large degree before recrystallization and, under 
particular recrystallization conditions do not recrystallize at all. It is shown that 
-|-mpurdties and alloying elements exert an influence not only on the rate, but also on 
fy | the vole-of the different physical Processes in the softening of metals and alloys. 
Mm yOrig.-arte: hast 2 figures. . , 
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f the surface activity of the sample. A 
D. This dependence can be described by 


, Dog 2 25012 exp(151,000/RT) 
|The. experinents? data are also shown in detail in tabular form Diffusion annealing 
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iTITLE: Effect of polymorphic transformation on the structure of thallium 


TOPIC TAGS; thallium, thallium structure, thallium phase transformation 
orientation 

ABSTRACT: The effect of a + B transformation on the orientation of thallium a-modifi- 
cation has been investigated. Single-crystal thallium specimens were heated to 260C | 
in an oil bath, held at that temperature for 10 min, and air cooled. X-ray diffrac- 
tion patterns showed that the above heat treatment did not affect the structure of 


single crystals. The initial orientation of the thallium Single crystal was preserved. 
Orig. art. has: 1 figure. 
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my TITLE: Kinetics of primary, cumulative and secondary recrystallization in molybdenum foil ; 
TOPIC TAGS: metal recrystallization, metal deformation,. molybdenum, x ray diffraction | 
| analysis, crystal orientation / SRS type scintillation counter | 
; a 
_ ABSTRACT: The investigation was performed on Mo foil containing ~0.5% Ti and subjected to | 
. | Prior 80% deformation by rolling. The pole figure of the foil in deformed state (Fig. 1) was’: 
. } ‘subjected to x-ray diffraction analysis, with hard radiation being recorded by means of a 
i SRS type scintillation counter. Structure of the foil was examined with the aid of electropo- 
alcohol and sulfuric acid in‘the presence of a current density i 
tching of the surface with a solution consisting of 1 part HNO, + | | 
J the deformed foil is chiefly described by the orientation (100) 
| {.[01]] as well as (112) [110]. with rotation through 4-6° with respévt to the direction of rolling 
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& ‘ “‘largement of grains. The texture of ehwasy recrystallization is described by the same oricn- : 
7 tations, as as fhe texture of deformation (Fig. 2) and is ohyained from the texture of deformation by 


Fig. 2. Pole figure of molybdenum foil in 
recrystallized condition 


rotation through 12-15° relative to the direction of rolling about the axis perpendicular to the 
plane of the foil. The kinetics of the formation and growth of anomalous grains in the foil 
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‘ greatly resembles the kinetics of formation and growth of nuclei of primary recrystallization 

: in polycrystalline material. The texture of secondary recrystallization is described by the 

: orientation (100) [001] or (110) [001] depending on the annealing atmosphere. The shape of the 

anomalous grains arising on annealing of molybdenum foil is evidently associated with the ori- 
'. .; ginal metallographic texture of the deformed foil and with the characteristic distribution of im- ; 

"| purities along the boundaries of the extended grains, such that grain growth in the direction 
| perpendicular to the direction of rolling is impeded. In thicker specimens which had not been 
subjected to prior deformation by rolling the shape of anomalous grains was equiaxial. 
Orig. art. has: 7 figures, 4 formulae. 
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Analytical Profiling of Flat Cams of Instrument 
Mechanism 


Izvestiya vysshikh uchebnykh zavedeniy, Priboro- 
stroyeniye, 1959, Nr 5, pp 106-110 (USSR) 


The author proposes a new analytical method for 
profiling flat cams. This method was frequently 

used in the construction of various instruments. 

Two cases are considered: the calculation for a 

flat cam coupling with a spherical or roller-shaped 
feeler (Figure 1); and for a cam coupling with a 

flat feeler (Figure 2). It is shown that this 
calculation method is rather simple and can be 

easily applied. This article was recommended by 

the Kafedra "Pribory tochnoy mekhaniki" (The ee 
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